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Description 

The presente invention concerns a process for preparing amides of ursodeoxycholic acid of general 
formula: 
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20 wherein: 

R = -CH2-CH2-SO3H FT = -H 

or: 

R = -COOH 

R' = CH2-CH2-CONH2;-CH2-CONH2;-CH2-CH2-SCH 3 ;-CH2-S-CH2-COOH 
25 as well as their organic salts with pharmaceutical I y active bases. 

Said derivatives are therapeutically employed mainly in the treatment of altered biligenetic functions, 
lithiasis or diskenesya of biliary ducts. 

The salts of the respective derivatives with aminoacids (lysine or arginine) or with inorganic ions (Na, 
Ca, etc.) are also to be considered. 
30 The process for amide preparation provides for: 

a) the preparation of the mixed anhydride of ursodeoxycholic acid with ethyl, phenyl, isobutyl chlorofor- 
mate; 

b) the reaction of said mixed anhydride with appropriate, reactive compounds, containing the -NH 2 
group, whereby the amidic bond is formed. 

35 

Process 1 • step 

The anhydride of ursodeoxycholic acid is prepared while maintaining the temperature in the range 
between 6* and 20 *C, using dioxane as solvente. 
40 Isobutyl, phenyl or ethyl chloroformate and two moles of triethylamine are employed. The formation of 
anhydride takes about one hour under constant stirring. ' ■ . 

Process II * step 



45 The resulting mixed anhydride is reacted with the -NH 2 group containing reagent, at low temperature 
and in the presence of an organic amine. At reaction completed, appropriate treatments follow and the 
following derivatives are obtained: 
a) when R = -CH 2 -CH 2 -S03 H 

R'= -H TAURINAMIDE 
so b) when R = -COOH 

R'= -(CH 2 )2-CONH 2 GLUTAMINAMIDE 

c) when R = -COOH 

R'= -CH2-CONH2 ASPARAGINAMIDE 

d) when R = -COOH 

55 R= -CH2-CH2-S-CH3 METHIONINAMIDE 

e) when R = -COOH 

R'= -CH2-S-CH2-COOH CARBOXYMETHYL-CYSTEINAMIDE. 
The process according to the present invention will be now explain d with reference to the following 
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examples. 
Example 1 

5 Methioninamide of ursodeoxycholic acid 
(R = -COOH; R' = CH 2 -CH 2 -S- CH 3 ) 

a) Preparation of mixed anydride 

to To a suspension of 66,7 g of ursodeoxycholic acid in dioxane, 13,3 ml of ethyl chlcrofcrmate are added 
and the inner temperature of the system is adjusted to between 0* and 10* C. 

The dioxane solution of the organic amine, preferably triethylamine, is slowly poured. 
The heterogeneous, white material is then heated to room temperature. 

75 b) Formation of amide ■ ' r 

An aqueous solution of 27,9 g of a methionine salt with an organic amine is slowly added to the mixture 
resulting from a) and cooled to low temperature. 

The heterogeneous, white material becomes more and more fluid, giving rise to a colourless solution 
20 when the addition is completed. 

The solution temperature is allowed to increase spontaneously to 27-29 • C over a course of about 5 
hours, while an evolution of carbon dioxide takes place. 

When the preparation of amide is completed, the product is separated by dilution with aqueous HCI and 
successively extracted by an organic solvent. After separation, the organic phase is treated with an aqueous 
25 solution of NaHC03 under stirring. 

The two phase are separated and the aqueous solution is acidified, whereby white crystals are 
precipitated over a course of about 4 hours under vigorous stirring. 

The resulting product, filtered under vacuum, is chromatographically pure, m.p. 107* C, with decomposi- 
tion at 88-90 * C. 

30 The assay by quantitative, alkalimetric analysis is 98,51%, the impurity of free ursodeoxycholic acid 
being less than 0,3%. Melting point determination in a capillary tube presents a certain decomposition at 
90 ° C, but the substance is perfectly clear a 1 07 • C. 

NMR and IR spectra prove its structural formula. No absorption is observed in the UV region, which 
happens also in the cases of compounds of the following Examples. 

35 , 
Example 2 



Carboxymethyl-Cysteinamide of ursodeoxycholic acid 
(R= -COOH; R' = -CH 2 -S-CH 2 -COOH) 

40 

The preparation follows very closely Example 1 , with a sufficient amount of amine being employed to 
salify both the carboxy groups of carboxymethylcysteine. 

The formation of amide from the mixed anhydride takes in about 2 hours and occurs at low 
temperature. 

45 The amide formation is completed in about 6-8 hours. 

With the procedure employed in Example 1, a product is obtained, in form of a microcrystalline, white 
powder, chromatographically pure, melting at 55 • C; 

The amount of free ursodeoxycholic acid, by quantitative alkalimetric analysis, is less then 0.5%. 
NMR and I R spectra, prove its structural formula, 
so The melting point, determined in the capillary tube, is 55* C. 

r - 

Exampl 3 

Asparaginamide of ursodeoxychlic acid ' ' „ . 

55 (R = -COOH; R' = -CH 2 CONH 2 ) 

After the preparation of th mixed anhydride of ursodeoxycholic acid, the amide formation occurs 
always at low temperature by slowly adding the triethylamine salt. 
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In this case too the reaction is completed in about 6-8 hours. 

Following the procedure of Example 1 , after discharging and purification, a white crystalline product is 
obtained, which is chromatographically pure. 

It melts at 1 1 7 ° C, with decomposition at 90 * C. 

The assay by quantitative, alkalimetric analysis is 99%, and the amount of free ursodeoxycholic acid is 
less than 0,5%. 

NMR and IR spectra prove its structural formula. 

A decomposition occurs at 90 *C, but the substance is completely liquid in the capillary tube at 117* C. 
Example 4 



Glutaminamide of ursodeoxycholic acid 
(R = -COOH; R' = -CH2-CH2-CONH2) 

The reaction of triethylamine salt of glutamine with the mixed anhydride of ursodeoxycholic acid occurs, 
as for the previous reactions, at low temperature, without cooling bath, over a course of about 7 hours for 
completion. 

The mixture is then discharged as in the Example 1 . White crystals are obtained, chromatographically 
pure and melting at 1 10 * C, with decomposition at 85 * . 

The amount of free ursodeoxycholic acid is less than 0,5%, by quantitative alkalimetric analysis. 

NMR and IR. spectra prove its structural formula. The product decomposes at 85 - C and is completely 
liquid ad 110 m C. 

Example 5 

Ca salt of taurinamide of ursodeoxycholic acid 
(R = -CH2-CH2-SO3H; R' = -H) 

In ths case too the reaction of the mixed anhydride of ursodeoxycholic acid is carried out by slowly 
adding the organic amine salt of taurine at low temperature. 

After,5 hours under stirring the amide formation is completed and the reaction mixture is acidified with 
HCI. 

The solution is then treated with CaC0 3 . 

No precipitation of the Ca salt is observed in the solution, which is then concentrated to dryness, 
collected in chloroform for removing the organic amine hydrochloride. 

The chloroform phase is then decanted arid the oily, thick, white substance is collected in acetone up to 
complete crystallization. 

The resulting white crystals are chromatographically pure and have a melting point of 110" C; 
The amount of free ursodeoxycholic acid is less than 0,5% by quantitative alkalimetric analysis. 

NMR and IR spectra prove its structural formula. 



- 1. Process for preparing Therapeutically active derivatives of ursodeoxycholic acid of general formula: 



Claims 
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wherein R is radical selected from -CH 2 -CH 2 -S0 3 H and -COOH and FT is a radical selected from H and 
-(CH) 2 -CONH 2 -CH 2 -CONH 2 , -(CH^ -SCH 3 , -CH 2 -S-CH 2 -COOH, respectively, and their organic 
and inorganic salts, 
characterized by the steps wherein: 
5 a) the mixed anhydride of ursodeoxycholic acid with an alky I or phenyl chloroformate is formed, and 

b) the above mixed anhydride is reacted with a reactive compound containing the -NH 2 group. 

2. Process according to claim 1, characterized in that said chloroformate is selected from ethyl, phenyl 
and isobutyl chloroformate. 

10 

3. Process according to claim 1, characterized in that said step a) is carried out in the presence of an 
organic amine, at temperature not in excess of 20 " C. 

4. Process according to claim 1 , characterized in that said reactive compounds are selected from organic 
75 amine salts of methionine, carboxymethylcysteine, asparagine, glutamine and taurine. 

5. Process according to claim 3, characterized in that said organic amine is triethylamine. 

6. Process according to claim 4, characterized in that said organic amine is triethylamine. 

7. Process according to claim 1 , characterized in that said step a) is carried out in dioxane as solvent. 

8. Process according to claim 1 , characterized in that said step b) is carried out at low temperature. 
25 Revendications 

1. Procede de preparation de derives d'acide ursodesoxycholique, therapeutiquement actifs, represented 
par la formuie g§ne>ale : 
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dans laquelle : 

45 - R est un radical choisi parmi -CH 2 -S0 3 H et -COOH ; et 

- R' est un radical choisi parmi H et, respectivement, -(CH 2 )2-CONH 2( -CH 2 -CONH 2 , -(CH^-SCHa, 
-CH 2 -S-CH 2 -COOH, 
et leurs sels organtques et mineraux, 
caracterise par les etapes dans lesquelles : 
so (a) I'anhydride mixte d'acide ursodesoxycholique avec un chloroformiate d'alkyle ou de phenyle est 

forme* ; et 

(b) Tanhydride mixte ci-dessus est mis a reagir avec un compose reactif contenant le groupe -NH 2 . 

2. Procede selon la revendication 1, caracterise par le fait que ledit chloroformiate est choisi parmi le 
55 chloroformiate d'&hyle, de phenyle et d'isobutyle. 

3. Procede selon la revendication 1 , caracterise par le fait qu ladite £tap (a) est conduite en presence 
d'une amine organique, a une tempe>atur ne depassant pas 20 * C. 
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4. Procede selon la revendication 1, caracterise par le fait que lesdits composes reactifs sont choisis 
parmi les sels d'amine organique de methionine, carboxym&hylcysteine, asparagine, glutamine et 
taurine. 

5 5. Procede selon la revendication 3, caracterise par le fait que ladite amine organique est la triethylamine. 

6. Procede* selon la revendication 4, caracteVise* par le fait que ladite amine organique est la triethylamine. 

7. Proc6de* selon la revendication 1, caracterise* par le fait que ladite etape (a) est effectuSe dans le 
w dioxanne com me solvant. 

a Procede selon la revendication 1 , caracterise par le fait que ladite etape (b) est effectuee a basse 
temperature. 

75 Patentanspruche 

1. Verfahren zur Herstellung aktiver Derivate der UrsodesoxycholsSure mit der ailgemeinen Strukturformel: 
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wobei R = -CH 2 -CH 2 -S0 3 H bzw. -COOH 

und R' = -H bzw. -(CHzfe-CONHa, -CH2-CONH2, -(CH^-SCHa, 

Oder -CH 2 -S-CH 2 COOH ist und deren organische und anorganische Salze, gekennzeichnet durch die 
35 Verfahrensschritte 

a) Aus Ursodesoxycholsaure und einem phenyl- oder alkylsubstituierten Formylchlorid wird ein 
gemischtes Anhydrid gebildet und 

b) das gemischte Anhydrid wird mit einer reaktiven Verbindung, die eine -NH 2 Gruppe aufweist, zur 
Reaktion gebracht. 

40 

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass das substituierte Formylchlorid Ethyl-, 
Phenyl- oder Isobutyl-substituiert ist. . 

a Verfahren nach Anspruch 1 , dadurch gekennzeichnet, dass der erste Verfahrensschritt (a) in der 
45 Gegenwart eines organischen Amines und bei einer Temperatur, die nicht dber 20 *C liegt, ausgefuhrt 
wird. 

4. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass die reaktive Verbindung ein Salz eines 
organischen Amines und Methionin, Carboxymethyl-Cystein, Asparagin, Glutamin oder Taurin ist. 

50 

5. Verfahren nach Anspruch 3, dadurch gekennzeichnet, dass das organische Amine Triethylamin ist. 

6. Verfahren nach Anspruch 4 ( dadurch gekennzeichnet, dass das organische Amin Triethylamin ist. 

55 7. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass im ersten Verfahrensschritt (a) Dioxan als 
Losungsmittel verwendet wird. 

a Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass der zweite Verfahrensschritt (b) bei 
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niedriger Temperatur durchgefQhrt wird. 



